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Determination
of sun protection factor and characterization
of a lipid-based drug delivery system for a sunscreen-based
hydrogel containing curcuma heyneana extract
Adeltrudis Adelsa Danimayostu*, Ika Putri Nurhayati, Nindy Della Prasetya, Irma Malinda,
Nathasya Amima Rahmadania, Elina Wulandari
Email: elsa.adam@ub.ac.id

Abstract
Curcuma heyneana has been widely used as a traditional ingredient in a topical dosage form. Curcumin and flavonoids
are active compounds exhibiting antioxidant properties. The topical preparations containing C. heyneana extract
can be used to prevent the damage caused by free radicals. Both liquid and hydrogel microemulsions and self
microemulsifying drug delivery systems (SMEDDS) were produced using C. heyeana extract, each of which
were evaluated for physical characteristics and stability. The microemulsion was yellow, had a pH of 7.64 to 8.04,
was spherical and had a surface tension of 28.94 to 30.94 dyne/cm. The SMEDDS comprised of a clear yellow
preparation with a pH of 7.71 to 8.36 with spherical particles. The gel microemulsion with a surfactant ratio of
70:30 was thick, had the highest dispersive capacity, was stable at room temperature and during a centrifugation
test, but underwent syneresis during a freeze-thaw test. The gel SMEDDS with a surfactant ratio of 80:20 had
a dispersive capacity of 6.0 ± 0.11 cm. The gel was stable at room temperature for six weeks when stored away
from light and stable during the centrifugation test, however it was separated in a freeze-thaw stability test. The
gel treatments caused no skin irritation. The gels have no Sun Protection Factor (SPF) value.
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Introduction
The herbal topical dosage form, which is intended
for the skin, should have one or more active
ingredients. They are ingredients such as a UV
filter or antioxidant, for improved protection
against UV rays.1 Curcuma heyneana is an Indonesian
plant which may have potential for preventing
photoaging. It contains curcuminoid as the major
phytochemical compound.2 A previous research
has reported the sunblock effect of the ethanol
extracts of C. heyneana based on erythema and
pigmentation percentage measurement.3 Moreover,
curcuminoid has antioxidant, anti-inflammation
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and antitumor effects.4 However, there is a lack
of a suitable delivery system for herb to achieve
delivery of a sufficiently high concentration of
herbal extracts. An appropriate delivery system
should be designed for herbal extracts to achieve
optimum efficacy. Curcuminoid is lipophilic and
easily dissolves in lipophilic delivery systems. The
objective of this study was to compare the SPF
(sun protection factor) of different lipid-based,
C. heyneana extract-containing hydrogel delivery
systems (microemulsion and self-microemulsifying
drug delivery system (SMEDDS).
Materials and methods
Materials
The following ingredients and reagents were
obtained; powder of C. heyneana roots (UPT
Materia Medika, Batu), ethanol 96%, isopropyl
myristate (Croda, Singapore), Span 80 (Croda,
Singapore), Tween 80 (PT. Brataco, Cikarang),
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